The UK has one of the lowest rates of organ donation in Western Europe. Several barriers to the donation process have been identified. Among these are lack of knowledge, failure of staff to identify potential donors and feeling that it is someone else's responsibility to request for donation. Evidence suggests that educational programmes covering issues regarding organ and tissue donation enhance knowledge and confidence in the organ donation process and ultimately increase the number of potential donors. In 2002, Bolton NHS trust made changes aiming to increase donor rates. Trust study days were introduced, aiming to educate staff about aspects of donation. Since then, Bolton has had a significant increase in donor rates. The purposes of this audit were to assess present levels of knowledge and attitudes about organ and tissue donation and to see whether the introduction of trust study days has made a positive impact amongst critical care staff. The findings of this audit are encouraging, showing a positive impact on both staff knowledge and attitudes towards donation and reflecting a change in culture within the trust.
Background
The UK has one of the lowest rates of organ donation in Western Europe 1 with a donation rate of 12.8 per million population (pmp) compared with 35.1 pmp in Spain and 25.5 pmp in the United States. 2 In the UK, the demand for organ transplantation far exceeds the supply. Currently there are 7,775 patients awaiting transplantation. 1 The number of transplants that have been performed since 2001 has increased by 16% yet the number of people awaiting a transplant has increased by 30%. 3 Among the factors believed to contribute towards this disparity is the failure of staff to identify and subsequently refer potential donors.
With the exception of living donors, organ and tissue procurement can occur through either heart beating donation (HBD), when the patient must be confirmed brain stem dead (BSD), or via non-heart beating donation (NHBD), which is the retrieval of organs and/or tissue from a patient who has suffered a cardiac arrest when resuscitation has been deemed inappropriate. NHBD is not a new concept. Before the recognition of brain stem death, NHBD, previously known as cadaveric organ donation, occurred from patients who had been declared dead by traditional cardiorespiratory criteria. 4 However, the failure of HBD to meet the shortfall in donor organs has prompted renewed interest in NHBD. 5 The decrease in actual numbers of organs available from HBD is thought to be due to fewer people dying as a result of severe or catastrophic events and to improvements in the management and outcome of severe traumatic brain injuries; 6,7 therefore fewer patients are confirmed dead by neurological criteria. 8 Within the UK, centres that have introduced NHBD programmes have seen the numbers of donors from NHBD increase by 280% while the number of donors from HBD has decreased by 10% since 2001. 3 Classification of NHBD is described using the Maastricht classification ( Table 1) . Generally categories I, II and V of the Maastricht classification of NHBD are considered as uncontrolled, because on arrival into the hospital the timing of death of a potential donor cannot be predicted. However, categories III and IV may perhaps be considered as controlled, as there is some ability to predict and plan for imminent cardiorespiratory death, usually following treatment withdrawal in intensive care. Withdrawal of treatment occurs in up to 50% of all deaths in intensive care units (ICU) within the UK. Any patient in whom it has been decided that treatment is futile and subsequently withdrawn, has the potential of becoming an organ and tissue donor. By
The impact of trust study days on organ and tissue donation among critical care staff using this population of potential donors, NHBD may substantially increase the organ donor pool. 5 In order to tackle the growing disparity between the supply and demand for organ and tissue transplantation, the UK government created a special health authority (UK Transplant) with the aim of maximising organ and tissue donation across the UK; £20 million pounds was allocated to fund this effort. UK Transplant used these funds to employ organ donor liaison nurses to work closely within their trusts to improve solid organ donation rates and educate staff about the processes involved with organ and tissue donation. In 2008, the Organ Donation Taskforce published recommendations. 10 The taskforce stated that the key to success was to incorporate donation as part of end-of-life care and to create an automatic mechanism to identify potential donors. The aim is to increase organ donation rates by 50% over the next five years. The precise mechanism by which to achieve this was not outlined; however it is often assumed that new legislation to introduce presumed consent may replace the current system.
The taskforce stated that it supports the development of NHBD programmes and that in order for such programmes to be successful there must be: 10 • confidence in the means by which death is certified • a clear framework ensuring no conflict of interest • steps to facilitate donation are clearly lawful.
A challenging aspect of these suggestions, where educating critical care staff can play a vital role, is ensuring that there is 'confidence in the means by which death is certified'. Controlled organ donation is the most common form of NHBD in the UK, USA, the Netherlands, Switzerland and Japan. [11] [12] [13] [14] The actual diagnoses leading to death in controlled NHBD are similar to neurological diagnoses found in HBD, such as subarachnoid haemorrhage, head trauma or hypoxaemic/ hypotensive neurological injury. Many patients in ICU will die of these very same neurological diagnoses yet fail to fulfil the criteria for brain stem death. 5 Continuation of life-sustaining treatment in these patients may be deemed not to be in the patient' s best interests and a decision for active withdrawal of treatment made.
The Royal Bolton Hospital is a district general hospital with eight ICU beds and bed occupancy over 97%. There are 120 medical and nursing staff working in critical care. In 2002, Bolton introduced a system in order to improve the number of organ and tissue donor rates and has subsequently observed a significant increase in donation. The changes made included the appointment of a donor liaison sister, the amalgamation of bereavement and donor services and the introduction of 'required referral' in the ICU with the adoption of an addendum onto the Liverpool integrated care of the dying (LICP) pathway. All patients who have had medical treatment withdrawn on ICU are automatically referred to transplant services.
In addition to these changes, there has been an educational programme introduced, with local and regional study days available to all staff within the trust. The study days cover all aspects of organ and tissue donation, the aim being to provide staff with knowledge about the process of donation, and cover any questions and misconceptions that staff may hold. The study days also incorporate role play using professional actors to allow members of staff to simulate approaching relatives for donation. They are mandatory for all critical care staff and are available to all other members of staff.
Since 2002, 2,500 members of staff have attended at least one of the study days. It is believed that the study days have helped create a change in culture throughout the trust to incorporate donation as a normal part of end-of-life care and to enable patient choice and facilitate wishes made in life at the time of death.
This programme is consistent with one of the 14 recommendations of the organ donation taskforce which stated 'all clinical staff likely to be involved in the treatment of potential organ donors should receive mandatory training in the principles of donation'. 1 The introduction of such programmes is also supported by the British Transplantation Society (BTS) who recommend that regional transplant coordinators develop educational programmes for medical and nursing staff to enable them to increase their knowledge and confidence in the donation process. 15 Several barriers to organ and tissue donation have been identified (see Table 2 ). Staff education on aspects of organ and tissue donation processes can lead to successfully overcoming such barriers and subsequently improve service and donor rates. 16 Several studies have demonstrated that staff level of knowledge and experience has an influence on their confidence in discussions on organ donation with both colleagues and relatives. [17] [18] [19] [20] [21] [22] Doctors and nurses working in critical care play a pivotal role in the process, recognising potential donors, Hesitation and reluctance in discussing the issue with families at a time of intense grief Lack of awareness and knowledge of procedures for contacting transplant unit Insufficient information about criteria and contraindications for potential donor Failure to identify a potential donor Misunderstanding and myths (disfigurement of body, concern about after-life)
Religious beliefs (reincarnation)
Difficulty in understanding and explaining brain death Difficulty in perceiving the patient as merely an organ donor Lack of time and distress to approach the bereaved family
Fear of family refusal and inexperienced with organ request
Fear of increased family's distress by approaching them Negative reactions to caring for the cadaver donor and negative personal feelings towards organ donation
Cognitive dissonance (inconsistency between believing that donating organs is good and refusing to donate one's own organs)
Disparity between attitude and behaviour (discrepancy between the number of people who express willingness to donate and the number of people who actually sign a donor card) Table 2 Identified barriers to organ donation. 16 fulfilling the relatives' need for information and briefing them about the actual organ donation. 18, 19 Research into this area has shown that nurses require knowledge and understanding of the process of organ donation, definitions of death and the various changes that occur in relation to the death process. 21 The purpose of the audit was to ascertain current levels of knowledge and attitudes about organ and tissue donation among medical and nursing staff working within critical care and to see if the trust study days have made a positive impact on attendees.
Aims of the audit
The aims of the audit were: 1. To establish the present level of knowledge and attitudes of the sample in relation to organ and tissue donation 2. To identify any knowledge deficits in relation to organ and tissue donation 3. To assess the impact of the introduction of trust study days on the levels of knowledge and attitudes about organ and tissue donation among critical care staff.
Method
A retrospective audit was performed using an anonymous questionnaire which was distributed to all members of staff working within the ICU and the high dependency unit (HDU) at Bolton NHS trust. Questions were agreed with input from the donor and bereavement coordinator and a consultant in intensive care. In total, 120 questionnaires were distributed. The questionnaires were returned to the anaesthetic department in an envelope provided. Data were collected over a one month period, processed and recorded on a spreadsheet (Microsoft Office Excel, Microsoft Corporation) and analysed using SPSS version 15.0.
Results

Demographic data
There were 120 questionnaires distributed, of which 77 were returned completed and included in the audit, an overall response rate of 64.2%. Most respondents were staff nurses (n=52; 67.5%); the rest, medical staff (n=25; 32.5%). The various grades taking part are illustrated below (Figures 1 and 2) .
The overall age distribution across the medical and nursing staff that took part in the audit, is illustrated in Figure 3 .
The variation in length of employment at Bolton NHS trust among staff working within critical care who took part in the audit is illustrated in Figure 4 , and the duration of employment within critical care is shown in Figure 5 . Of the 77 critical care staff members, 48.1% (n=37) had attended the trust study day. Of those that attended, 89.2% were nursing staff and 10.8% were medical staff. Only 16% of medical staff who took part in the audit attended the study day, compared with 63.5 % of nursing staff ( Table 3 ).
Information obtained from the questionnaire
Do you think that that your knowledge and opinions on organ and tissue donation have changed as a result of attending the trust study day?
Of those 48.1% of respondents who attended the study day, 86.5% felt that their knowledge and opinions had changed as a result of attending and 13.5% thought the study day had not impacted on their levels of knowledge or opinions.
Do you think that asking patients for organ donation should be mandatory or at the discretion of the clinical staff caring for the patient?
When asked whether asking for donation should be mandatory or discretionary, 81.1% of those who attended the study day deemed it mandatory, compared to 42.5% of those who had not attended the study day (Figure 6 ). Only 18.9% of those who had attended the study day felt that asking should be at the discretion of the staff caring for the patient, compared with 55% who had not attended the study day. This was statistically significant at a 5% level using a two-tailed, continuity corrected chi-squared test, with p=0.0032.
I have cared for a patient who is known to be brain stem dead
Of the respondents, 69% (n=53) reported having cared for a patient known to be brain stem dead and 31% (n=24) reported never having cared for a BSD patient.
The criteria for considering the diagnosis of brain stem death
The results from the question about knowledge of the criteria for considering a diagnosis of brain stem death are illustrated in Figure 7 . Although the data shows a greater percentage of study day attendees correctly answering this question, (43.2% vs 33.3%), the results were statistically nonsignificant (p=0.37). A further sub-group analysis was performed looking only at nursing staff as they made up 89.2% of those who attended the study day, but the results remained non-significant (p=0.08).
The series of tests for confirming brain stem death
The overall results from the question concerning the tests performed to confirm the diagnosis of BSD reported a greater percentage of correct answers among those who attended the study day (59.5% vs 42.5%), the difference was statistically non-significant (p=0.1665).
These results were thought to reflect the fact that 84% of medical staff did not attend the study day yet still correctly answered the question. However a further subgroup analysis of nursing staff alone (Figure 8 ) demonstrated a statistically significant difference (p<0.0009) in correct answers between those that attended and those that did not attend (57.6% vs 10.5%). Impact of study days on staff views regarding approach to organ donation.
Study day
Figure 7
Impact of study day attendance on knowledge of criteria for considering a diagnosis of brain stem death.
Figure 8
Impact of study day on the levels of knowledge on tests for brain stem death among nursing staff. Table 3 The proportion of medical and nursing staff attending the study day. Audits and surveys I feel that I have adequate knowledge of brain stem testing for my role as a nurse in the critical care area
Percentage of staff
Approach for organ donation
The results of this question reported a difference among nursing staff who had attended the study day in comparison to those who had not attended, with 40.6% of nurses who had attended either strongly agreeing or agreeing that they had adequate knowledge vs 2.6% of nurses who had not attended. Among those who did not attend, 82.1% either strongly disagreed or disagreed that they had adequate knowledge vs 19.2% of those who had attended. The remainder reported neither agreeing nor disagreeing with the statement. This difference in attitude was statistically significant (p<0.0001).
I feel I have adequate support both professionally and emotionally from other members of the multidisciplinary team when caring for a brain stem dead patient
The overall response to this question is summarised in Figure 9 . The answers to this question were found to be statistically non-significant between those who attended the study day and those who did not.
However, a further subgroup analysis looking only at responses from nursing staff among those who attended and those who did not attend the study day (Figure 10) showed statistically significant differences, with those who attended the study day feeling more supported (p=0.004).
I find approaching relatives to inform them of the decision to undertake brain stem testing very difficult
The overall response among medical and nursing staff is summarised in Figure 11 . Only 34 out of the 52 nurses who took part in the audit answered this question and were therefore included in the analysis. The answers to this question were found to be statistically non-significant between those who attended the study day and those who did not.
I find caring for a brain stem dead patient and their family both emotionally and physically demanding
The overall response among medical and nursing staff is illustrated in Figure 12 . Only 34 out of the 52 nurses that took part in the audit answered this question and were therefore included in the statistical analysis. The answers to this question were found to be statistically non-significant between those attending the study day or not.
Opinions about who is most appropriate to approach the relatives and ask about organ donation
The medical and nursing staff ranked in order of preference whom they felt was the most appropriate person to approach relatives for donation. The staff positions were ranked 1 to 7. A score of 1 indicated least importance and 7 represented greatest 
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Agreement to finding approaching relatives to inform them of the decision to undertake brain stem tests very difficult.
Figure 12
Agreement to finding caring for a brain stem dead patient and their family both emotionally and physically demanding.
Figure 9
Agreement by medical and nursing staff with statement 'received adequate levels of professional and emotional support when caring for brain dead patient'. 
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Attended study day Did not attend study day importance. The scores received were then averaged and plotted (Figure 13 ). Overall, medical staff ranked consultants highest, therefore making them the most appropriate to ask relatives, followed by the donor and bereavement team. Interestingly, nursing staff placed themselves as being most appropriate followed again by the donor and bereavement team. Both medical and nursing staff ranked junior doctors least appropriate.
Does asking for organ and tissue donation make you feel nervous?
Of the nursing staff who took part in the audit (n=52), 45 answered the question; of these, 58.8% reported feeling nervous and 42.2% reported that asking for organ and tissue donation did not make them nervous. Of the medical staff, 48% reported feeling nervous compared to 52% that did not. The answers to this question were found to be statistically non-significant.
Factors that make critical care staff ask for donation.
Medical and nursing staff ranked the factors that make them request donation in order of importance, ranked 1 to 5. A score of 1 indicated least importance and 5 represented greatest importance. The scores received by both medical and nursing staff were then averaged and plotted (Figure 14) . Overall, both medical and nursing staff ranked duty of care as the most important factor, followed by feeling that asking is part of normal end-of-life care.
Discussion
Numerous barriers to the process of organ and tissue donation have been identified and are described in Table 2 . 16 Research has shown the importance of and impact that staff education has on overcoming these barriers. There is evidence that educational programmes can cause donation rates to increase. A study at the Royal Melbourne Hospital Eye Bank examined the effect of an education and promotional programme aimed at medical staff, with particular focus on cornea retrieval. This resulted in requests for consent for donation being made to 323 families from 365 deaths (88.5%), from which 110 corneas were retrieved over a five month period. 23 Research undertaken in the US examined intensive care nurses' knowledge in relation to organ procurement. The sample population consisted of 70 nurses and the data were collected using a questionnaire. In this study, nurses who had a greater knowledge of organ donation also had a more positive attitude towards donation. 24 This research also identified deficits in knowledge about organ retrieval procedures, donor identification, brain-death criteria and donor maintenance. The study highlighted that nurses lacked essential knowledge concerning organ donation which not only produced a negative attitude towards the subject but could have an effect on the identification of potential donors. 24 There is a lack of research in the UK identifying nurses' knowledge and educational requirements about organ donation. This audit has provided evidence that within this trust, the implementation of an educational programme has made a positive impact on members of staff working within critical care.
Recognising that a person is a potential donor is the vital first step in the donation process for both organ and tissue donation. Research attempting to understand the shortage among eye donor rates identified five major health professional barriers to donor eye procurement which were: 25 • not thinking to ask • unfamiliarity with eligibility criteria • unfamiliarity with the enucleation procedure • feeling that someone else should make the request • reluctance to impose on a grieving family.
The results of this audit indicate that the barriers mentioned do not exist amongst medical and nursing staff working at the Royal Bolton Hospital.
Not thinking to ask
This audit shows that as a result of attending the trust study days, a far greater percentage of nursing and medical staff felt that asking for organ and tissue donation should be mandatory. In comparison, the vast majority of those who did not attend felt that this should be at the discretion of the staff caring for the patient. This indicates that educating staff and highlighting the issues surrounding organ and tissue donation breaks down the barrier of 'not thinking to ask'. The majority of both medical and nursing staff reported that they found it difficult to approach relatives to inform them of the decision to undertake brain stem testing and found caring for a brain stem dead patient and their family both emotionally and physically demanding whether they attended study days or not. These results are expected, as education can inform staff of the purpose of undertaking certain practices yet not make the task any easier. The results are encouraging, however, in that although staff members report such difficulties, the vast majority feel that it should be mandatory to ask.
Unfamiliarity with eligibility criteria
These results demonstrate that nursing staff who have attended the study day have greater levels of knowledge about the criteria for considering a diagnosis of BSD and the tests performed to confirm it. Nursing staff attending the study day also felt that they received adequate levels of both professional and emotional support in comparison to those who had not attended. Importantly, nursing staff who attended the study day felt that their knowledge and opinions changed as a result. It seems that the study days had a lesser impact on medical staff, however, medics receive training and teaching within their curriculum. It is perhaps of greater importance to target nursing staff because nurses working in critical care are continually close to potential donors and their families, making them critical links in the donation process. It has been demonstrated that nurses often take the lead in initiating discussions with relatives, resulting in the subsequent donor referral. 26, 27 In addition, research has found that positive beliefs and attitudes of nurses were significantly correlated with donation discussions and the relatives' agreement. 28 Success in organ procurement may therefore depend particularly on nurses' awareness and knowledge about the organ donation process. Although the audit has shown deficits in knowledge in certain areas amongst those that have attended the training, more importantly nurses reported that they felt that they do have adequate knowledge for their role as nurses within critical care.
Feeling that someone else should make the request
This audit found that both medical and nursing staff working in critical care do not feel that it is someone else' s responsibility to request donation. Research into the effect of implementing a training programme for nurses regarding asking about organ donation found that the programme which gave nurses more confidence in approaching families for donation consent increased both staff knowledge and awareness of organ donation. 29 Evidence suggests that there is a direct relationship between staff having positive attitudes and appropriate education, and having confidence in approaching relatives and caring for the donor. [30] [31] [32] The results from this audit indicate that nursing staff are confident and do feel educated to an adequate level to enable them to approach relatives, because nursing staff ranked themselves as the most appropriate individuals to ask for donation. This shows that nurses feel empowered and able to approach and discuss with relatives the processes involved and to answer any questions. Medical staff ranked consultants as most appropriate to approach families for organ donation. It would appear from the audit results that neither nursing or medical staff feel someone else should be responsible for asking and that they feel capable and confident enough to fulfil this role. In addition, both medical and nursing staff placed the organ and bereavement team as the second most appropriate professional to ask for donation. This indicates that bereavement and donor services within the trust are valued highly by members of staff.
Reluctance to impose on a grieving family
This audit has revealed that both medics and nurses working at the Royal Bolton hospital feel that is their duty of care to ask for organ and tissue donation and that they feel asking for organ and tissue donation is a part of normal end-of-life care. These responses support the idea of a culture change within the trust. Members of staff do not feel reluctant to impose on a grieving family; instead they feel that asking is giving patients and their families choice in a most difficult time.
The introduction of an education programme within the trust has not only increased the rates of donation within the trust over the last five years but has perhaps facilitated the implementation of the 'required referral' through the Liverpool Integrated Care Pathway (LICP). It was the introduction of the required referral addendum to the pathway that led to a rise in solid organ donation rates at Bolton. Implementing controversial change to practice cannot occur without support and understanding from the staff working within the system. Staff education plays a massive role in creating a change in culture and clarifying the purpose behind service changes. Interestingly the audit has demonstrated that although all critical care staff have adopted required referral in their practice, they ranked this as a low factor in influencing their decision to approach families for donation. Both medics and nurses see asking for organ and tissue donation as a duty of care to their patient and as a normal part of end-of-life care. Although it is difficult to tease out the precise factors for the increase in solid organ donor rates at Bolton, staff education is believed to have had a significant impact.
Since 2002, changes to service have resulted in a dramatic rise in both tissue and organ donation. The number of relatives granting permission for tissue donation increased annually from 6 in 2002 to 246 in 2008, representing a cumulative increase of 4,000%. In the past year, Bolton has achieved a 100% referral rate for both NHBD and HBD donation. Consent/assent rates for solid organ donors are 90% compared to the national rate of 59%. The current service implemented within the trust exceeds the aims in the task force report and illustrates the potential to meet UK organ donation targets without the need to introduce an 'opt out' system of presumed consent for organ donation in the UK.
Conclusion
This audit demonstrates that the implementation of an education programme over the last six years has had a positive impact on the staff working within critical care. It reinforces findings from previous research that educational programmes can increase knowledge among nursing staff about aspects of organ and tissue donation and also improve confidence to approach relatives. As a result of attending the study days, the vast majority of both medical and nursing staff feel that requesting donation should be mandatory. Requesting donation is now perceived as a duty of care to the patient to facilitate wishes that may have been made in life, during the time of death. The results of this audit reflect a change in culture within the trust. The study day was previously entitled Where We Fear to Tread but this is no longer suitable as it seems that donation has successfully been incorporated into part of normal end-of-life care. Without education, staff cannot understand the purpose behind changes to practice and therefore cannot fully support change. The organ donation taskforce has clearly stated the aims for the next five years in order to tackle the growing crisis of donor rates within the UK. Bolton has already exceeded these aims and therefore stands as a model by which other trusts should follow.
